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In serial crystallography, redundant measurements of each reflection are averaged with weightings of each measurement's uncertainty. 
A reflection's uncertainty consists of contributions from counting statistics, systematic, and random error. Counting statistics is well 
understood and is propagated to a reflection's final uncertainty. Systematic and random errors are challenging to model directly and 
are instead treated empirically. As developed by Brewster (2019), a parametric equation for uncertainty is used to scale counting 
statistics for gain error and introduces terms that represent random measurement error. This equation's parameters are optimized to 
explain the variance of the redundant measurements using a nonlinear least-squares approach. In least-squares minimization, a small 
number of outliers can have an outsized impact as the optimization tends to reduce their contributions instead of appropriately 
modeling the data. Within cctbx.xfel.merge, outlier reflections are typically caught before merging using a series of filters. This work 
introduces a complementary approach to where the optimization is made robust to outliers. This is done by replacing Brewster’s least-
squares minimization target function with a maximum log-likelihood approach that utilizes a student t-distribution. 
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